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PURPOSE: To provide a pneumatic tire wherein generation of a hydroplaning 
phenomenon is suppressed to concurrently reduce also generation of a noise. 

CONSTITUTION: In a tire 1, a pair of side walls and a tread part 2 astride between 
both the side walls are toroidally connected. The tread part 2 is formed by 
providing s main peripheral groove 5 and a subperipheral groove 6 substantially 
parallel relating to a plane, containing respective tread circumference in a tread 
part central region 3 and its both side directional regions 4 over the total 
periphery of the tread part, further by providing directivity pattern respectively 
extended into a herringbone pattern from both side walls of the main peripheral 
groove 5 to arrange a plurality of oblique grooves 7, and the main peripheral 
groove 5 is formed by connecting broad and narrow width parts Wl, W2 through a 
width gradually reduced part with a circumferential space in accordance with an 
arranging pitch of the oblique groove 7 and by connecting one end of the oblique 
groove 7 to this broad width part. 
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BASIC-ABSTRACT: 

A pneumatic tyre has a directional pattern in which a main circumferential groove 
and secondary circumferential grooves are arranged in the tread centre area and in 
both shoulder areas, while herringbone-shaped inclined grooves are arranged from 
both' walls of the main circumferential groove. 

The main circumferential groove is formed of wide and narrow sections which are 
joined by tapered sections and arranged by turns and at intervals of the pitch of 
the inclined grooves. One end of the inclined groove being connected to the wide 
section. 

Pref . the ratio of the width of the narrow section (Wl) to that of the wide section 
(W2) ranges from 0.4 to 0.9. 

ADVANTAGE - The tyre can drain the incoming water backward and thus suppress the 
occurrence of hydro planing, while reducing noise. 
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* NOTICES * 

JPO euid NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention raises the wastewater nature at the time of running the wet road 
surface, and relates to the pneumatic tire which has the directivity pattern which controlled and 
combined generating of hydroplaning and also lessened noise generating on a desiccation road surface. 
[0002] 

[Description of the Prior Art] The pneumatic tire for general needs the engine performance stabilized 
also in the wet road surface etc. not to mention the road surface condition of the versatility to be used, 
for example, a desiccation road surface. When running the road surface on which this pneumatic tire was 
damp, a lot of water invades between a road surface and a tire ground plane according to an 
environment, transit conditions, etc. If the water screen which exists among these is thin, according to 
the operation of the turning effort of the arrangement include angle of a tread groove, or a tire formed in 
the tread of a tire Since the water screen on a road surface can be destroyed and the water of this 
destroyed water screen can be smoothly discharged to the tire front, the side, and back, the touch-down 
region between a tire and a road surface is maintained without being interfered by the water screen, and 
transfer of the force between a tire ground plane and a road surface can be performed normally. 
[0003] However, it becomes impossible to destroy the water screen on a road surface completely by the 
above-mentioned tread groove etc., and is obliged to invasion of the water into a tire ground plane in 
this case as the water screen on a road surface becomes thick. Thus, even if water invades in a ground 
plane, it discharges promptly the side and behind a tire. Although a tire is satisfactory if it can ground 
with a road surface normally, if the amount of the water which invaded in the ground plane increases 
more than the displacement to the side and the back of a tire, since the stop [ water / come ] in a groimd 
plane It decreases, when this area becomes zero, a tire will be in the condition of sliding on the water 
surface, and the so-called hydroplaning produces the area to which a tire touches a road surface directly. 
If this phenomenon arises, a tire will run aground on water completely, without touching the ground 
directly, and will lose that controllability ability. Consequently, it leads to accident in many cases. 
[0004] Then, various examination is made about the approach of controlling generating of this 
hydroplaning. In order to control generating of this phenomenon, it becomes important how the water 
screen on the road surface which a tire grounds is smoothly removable. 

[0005] Although the wastewater disposition top was performed, the tire which has a directivity pattern is 
mentioned as an example of representation, generating of hydroplaning stop easily being able to produce 
this tire , as a result of being able to make it able to incline so that two or more transverse grooves may 
be tum to the method region of both sides from a tread section central region at the tread section and it 
may go into a sequential touch-down region , respectively , being able to arrange ( drawing 4 ) , being 
able to extrude effectively the water which exist on a road surface by this slot arrangement to the front 
outside of a tire and being able to prevent invasion of the water into a tire ground plane for this reason . 
[0006] 

[Problem(s) to be Solved by the Invention] However, also in the tire which has this directivity pattem, 
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much water comes to invade in a tire ground plane as the water screen on a road surface becomes thick. 
According to the shape of a quirk peculiar to this tire, since this water that invaded has water in an 
assembly or a cone inclination in a tread section central region, when a tread section central region tends 
to come floating on the water surface, continues, a side field comes floating and the whole ground plane 
of a tire runs aground to Minakami, hydroplaning generates it. 

[0007] In the case of the tire which has a directivity pattern, from the above thing, whether it can 
eliminate back promptly, without stagnating the water which invaded between the tire ground plane and 
the road surface, especially the water which trespassed upon the tread section central region influences 
the quality of wastewater nature. 

[0008] Then, when raising the wastewater nature m the pneumatic tire which has a directivity pattem, 
and the water screen of this invention which exists on a road surface are specifically quite thick, it is a 
technical problem to control generating of hydroplaning by eliminating promptly the water which 
invaded in the tire ground plane to tire back. Moreover, since the noise nature which the tire itself 
generates to transit of a desiccation road surface was also reduced, this invention is mentioned later 
collectively. 
[0009] 

[Means for Solving the Problem] The tread section over between the sidewall of a pair and both 
sidewalls in this invention stands in a row in the shape of a toroid. In the tread section A tread section 
central region and its method region of both sides are equipped v^th the parallel main circumferential 
groove and a subcircimiferential groove on parenchyma to the flat surface which includes a tread 
periphery, respectively over the perimeter. In the pneumatic tire which has the directivity pattem which 
arranged two or more slanting slots which furthermore serve as a stretch herringbone from the both- 
sides wall of the main circumferential groove, respectively It is the pneumatic tire characterized by 
putting in a row the double width section and the narrow- width section which set periphery 
[ circumferential groove / main ] spacing accordmg to the arrangement pitch of a slanting slot through 
gradual decrease and making this double width section come to be open for free passage of the 
end of a slanting slot. Moreover, the narrow- width section Wl Double width section W2 It is more 
desirable that the rates of a flute width of receiving are 0.4-0.9. 

[0010] an example of the pneumatic tire by this invention — drawing 1 — being shown — one in drawing 
— for a tread section central region and 4, as for the main circumferential groove and 6, a tread section 
side region and 5 are [ a pneumatic tire and 2 / the tread section and 3 / a subcircumferential groove and 
7 ] slanting slots. 

[001 1] The tread section 2 over between the sidewall of a pair and both sidewalls in the pneumatic tire 1 
of this invention stands in a row in the shape of a toroid. The tread section 2 is equipped with the 
parallel main circumferential groove 5 and the subcircumferential groove 6 on parenchyma to the flat 
surface which includes a tread periphery over the perimeter in the tread section central region 3 and its 
method region 4 of both sides, respectively, and has the directivity pattem which arranged two or more 
slanting slots 7 which serve as a stretch herringbone from the both-sides wall of the main circumferential 
groove 5 further, respectively. 

[0012] the double width section W2 in which this invention sets periphery [ circumferential groove 7 5/ 
main ] spacing according to the arrangement pitch of the slanting slot 7 The narrow-width section W2 
gradual decrease ****-- minding - putting it in a row - the double width section W2 of this main 
circumferential groove 5 ****-- it is characterized by making it come to be open for free passage of the 
end of the slanting slot 7. 

[0013] Moreover, the narrow-width section Wl of the main circumferential groove 5 Double width 
section W2 It is more desirable that the range of the rate of receiving is 0.4-0.9. If this rate is less than 
0.4, in order to wring too much the water which invaded into the main circumferential groove 5 in the 
narrow- width section, when it becomes impossible to perform back discharge promptly and 0.9 is 
exceeded, it is because it stops achieving the ftinction as a diaphragm and it becomes impossible to 
perform prompt back discharge also in this case. 
[0014] 
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[Function] Since hydroplaning is generated by invasion of the water into the ground plane of a 
pneumatic tire, When it tells that the quality of this wastewater nature influences greatly, and a concrete 
target, when the water screen on a road surface is comparatively thick (about 10mm), For example, since 
much water would exist in a tire ground plane even if it extruded water ahead of the tire as the rotational 
speed of a tire increased, it already mentioned above that the quality of the exclusion capacity of the 
water to the back of the tire at this time influenced generating of hydroplaning greatly. An operation of 
an invention tire is explained especially here, making it contrast with a tire conventionally which has a 
directivity pattern. In addition, an invention tire has the description in a tread pattem, and since it does 
not require an alteration about the common pneumatic tire about other structures, it can be followed. 
[0015] The tire is conventionally [ which has a directivity pattem ] excellent in the capacity (wastewater 
nature) which extrudes water ahead of a tire compared with the tire which has a non-directivity pattem. 
However, even if the knockout capacity of the water ahead of a tire is excellent, if the water on a road 
surface increases in number, much water comes to exist in a tire ground plane, and it is easy to call in 
water in a ground plane by slot arrangement peculiar to a directivity pattem in this case, and water 
assembly-comes to be easy from a tread section side region to the direction of that central region 
especially. Consequently, a tread section central region comes to run aground to Minakami first, 
subsequently a tread section side region comes to run aground, and when the area to which a tire touches 
a road surface directly becomes zero, hydroplaning occurs, as the amount of the water which invades in 
a tire ground plane increases. 

[0016] Then, the artificer thought that it led to discharging promptly the water which trespassed upon 
the slanting slot which is open for free passage to the water which trespasses upon the tread section 
central region in a tire ground plane, the water which invaded into the main circumferential groove 
especially, and the main circumferential groove behind a tire controlling generating of hydroplaning. 
[0017] Then, in order that this invention tire may discharge promptly the water which trespassed upon 
the tread section central region 3, By considering as the structure which puts in a row the double width 
section which sets periphery [ circumferential groove 151 which was being arranged with equal width 
over the perimeter of the conventional tread section 2 / main ] spacing according to the arrangement 
pitch of the slanting slot 7, and the narrow-width section through gradual decrease **** the water which 
invaded into the main circumferential groove 5 in a tire ground plane — the strength of the water 
pressure in the main circumferential groove - according to an operation of a pump so to speak By 
gathering the elimination rate to the back of a tire, being removed, and making this double width section 
open the end of the slanting slot 7 for free passage fiuther The water which trespassed upon this slanting 
slot 7 also becomes easy to flow with the relation of water pressure with the main circumferential 
groove 5 into the main circumferential groove 5, and this water is also eliminated with the water of the 
main circumferential groove 5 to tire back. 

[001 8] Since this invention tire discharged the water behind a tire promptly even if water trespasses 
upon the tread section central region 3, it became possible [ controlling generating of hydroplaning ] 
from this. 

[0019] Moreover, to transit on a desiccation road surface, if air flows into the tread groove in a tire 
ground plane and this air is discharged outside rapidly, the noise called a blowdown sound will be 
generated and it will become a problem. However, the effectiveness of the so-called effectiveness of a 
silencer being acquired and reducing the noise by ** is also acquired by considering as the structure in 
which the main circumferential groove 5 repeated extensive ** of a flute width periodically as 
mentioned above. 
[0020] 

[Example] B y 205 / 55R16, t ire size performed the trial of wastewater nature and the noise using the 
sample offering tire ot the well-known structure of having the carcass of a polyester code, and the belt 
layer (the steel layer of two sheets, and nylon cap layer of one sheet) of three sheets. 
- A sample offering tire sample offering tire is a tire conventionally which is shown in the invention tire 
shown in drawing 1 , and drawing 4 . An invention tire is the double width section W2 in which the 
main circumferential groove 5 of the tread section 2 sets periphery spacing according to the arrangement 
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pitch of the slanting slot 7. Narrow-width section Wl It is put in a row through gradual decrease ****, 
becomes the structure where the double width section was made to open the slanting slot 7 for free 
passage, and has a directivity pattern. 

[0021] The narrow- width section Wl of the main circumferential groove 5 Double width section W2 
Width of face was set to 8.5mm and 14.5mm, respectively. In this case, Wl / W2 A ratio is 0.59. In 
addition, Wl / W2 The range of a ratio of 0.4-0.9 is more desirable. 

[0022] Although the slot both-sides wall was changed crosswise [ tread section ] periodically and 
extensive ** of the flute width of each main circumferential groove 5 was formed, since the purpose can 
attain this invention if the cross section of the main circumferential groove 5 is changed periodically, it 
is desirable to change only the single-sided wall of the main circumferential groove 5, and to form in the 
side attachment wall of a tread section cross direction outside in that case ( drawing 2 ). Moreover, 
although the configuration of the side attachment wall of the main circumferential groove 5 has the 
desirable shape of a curve, a straight line-like is sufficient as it. In addition, also in the case of an 
unsymmetrical directivity pattern, it is applicable although each was shown in the example of 
representation of an invention tire ( drawing 1 - drawing 3 ) about the symmetrical directivity pattem to 
the equatorial plane. 

[0023] A tire is a directivity pattem with the common tread section 2, and the structure except the flute 
width of the main circumferential groove 5 being equal width over the perimeter is conventionally the 
same as an invention tire. 

[0024] - Test-method wastewater nature equipped the real vehicle with the tire, and when it gathered a 
rate gradually and ran the road surface top which filled water with a depth of 10mm, it evaluated it by 
measuring a rate until hydroplaning occurs. The noise ran the rotating-drum top with a smooth front 
face, and evaluated it by the tire noise-test method (JASOC606) by measuring the band power value 
near a 1 .8kHz peak. A test result is shown in Table 1 . 



[0025] 




Table 11 






n m m 




4 %l^± 
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[0026] From these test results, as for this invention tire, generating of hydroplaning is conventionally 
controlled compared with the tire. Furthermore, the effectiveness to reduce is accepted also about the 
noise which the tire itself generates. 
[0027] 

[Effect of the Invention] [ when there is much amount of water on a road surface on which the 
effectiveness of knockout exclusion of the water to the tire front which is the description diminishes in 
the tire which has a directivity pattem according to this invention ] The double width section W2 which 
sets periphery [ circimiferential groove / 5 / of the tread section 2 / main ] spacing according to the 
arrangement pitch of the slanting slot 7 Narrow- width section Wl It is put in a row through gradual 
decrease The water which invaded by having considered as the structure where the double width 
section was made to open the slanting slot 7 for free passage can be promptly eliminated to tire back, 
consequently generating of hydroplaning is controlled and the thing of it can be carried out. Moreover, 
on a desiccation road surface, since this main circimiferential groove 5 is also the configuration which 
shows a silencing effect, there is effectiveness also in a noise reduction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tread section over between the sidewall of a pair and both sidewalk stands in a row in the 
shape of a toroid. In the tread section A tread section central region and its method region of both sides 
are equipped with the parallel main circumferential groove and a subcircumferential groove on 
parenchyma to the flat surface which includes a tread periphery, respectively over the perimeter. In the 
pneumatic tire which has the directivity pattern which arranged two or more slanting slots which 
furthermore serve as a stretch herringbone from the both-sides wall of the main circumferential groove, 
respectively The pneumatic tire characterized by putting in a row the double width section and the 
narrow-width section which set periphery [ circumferential groove / main ] spacing according to the 
arrangement pitch of a slanting slot through gradual decrease ****, and making this double width 
section come to be open for free passage of the end of a slanting slot. 

[Claim 2] The pneumatic tire according to claim 1 whose rates of a flute width to the double width 
section (W2) of the narrow-width section (Wl) are 0.4-0.9. 



[Translation done.] 
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